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(54) INFORMATION RECORDING APPARATUS. INFORMATION RECORDING METHOD, 
INFORMATION RECORDING MEDIUM, AND INFORMATION REPRODUCING APPARATUS 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an information 
recording and reproducing apparatus in which the 
deterioration of ofTor- correction performance can be 
avoided in the case of performing recording and 
reproduction by using a recordable information recording 
medium, and the waste of a recorded area can be 
suppressed. 

SOLUTION: A linking block is inserted into the boundary 
portion between the last ECC block (n-t) of recorded 
data A and the head EGO biock (n) of data B which are 
the data added to a recordable DVD disk. The finking 
block consists of 2 sync frames. Sync codes SYX and 
SYY distinguishable from oittsr sync codes in the ECC 
block are added to each sync frame. These codes are 
detected in reproduction to discriminate the position of 
the linking block. The linking block can separately be 
constructed only by 2 sync fi-ames in contrast with each 
ECC block constnjcted by 16x 26 sync frames. Thereby, 

the deterioration of error-correction performance is = 
avoided, reliabiiity is increased, the waste of recorded areas is reduced, accordingly the 
effective use of storage capacity can be realized. 
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^m*&:?n-y<>ttECC (E-Tor Con 
troi Code) :?a'y<?-e^y. itECc:?a-y^i4i'> 

~-T 'j^ h f * L , ifIB 'J >--ir > <5^«(*'>)S: < * ~o 
U-A*^ &«$*t* C.!: 1(=E» 

^i^<^IS«^jf A-r ^xx . 

t. 

a -J? a V CO^T(0«#®fc|tA$ix^ Z k mWLtt 



mmm 8 ] mWM^ :? a -y e c c :^ a -> ^ 

y , s E c c :? p f* ~» a ~ Ftsmm $ *tfc -> > 

c C a V >^ a - h' i V > ^ rs - KA< 

mmmmmmzm^xmtmtmit:^a v ^ omm 

m^^z k mmkt mmmmmpf^, 
m-m 121 ijE y >*>ifii«tt, mt&mmt^ 
ma:?n (o^xomBmtzmA^it^ z k mm k 

3] «nB*^a:?o»^^?iiEcc':fa-vf T? 
y . » E c c :?a i? f±>»'> 3- hWl3 * *Lfc -> 
y<;yi"-A{zi^m^hkyf~-^ 'j Kt^L. Miau 

[11*311 4 j mwjy^y-^mma. smum^'y 

fc 2 6 ^© ^? -7 ibrnm^h^zk mmk 

m^m 16) ME y m±mm{z 
mfsmmmmmm^iixi^hzk m^ttm^ 

m-mmmmMmzntm±mz. m^^f-^is^k^m 
^zk mmtt mnmrnm. 
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[000 1 J 



y >^><fmmmxLxr-'^mmm 
M^tmmummmmi^mizmt^ toxm. 

Co 00 21 

DVD (Digitaf Versatile Disc) !:: 

a-WSI^J D V D - R (DV0-Recordab!e) -^^ f-^^m 
y L» t ^x.«r§l4' DVD- RW (DVD - Re-Recordab 

miz^~$if 



mmm^L^oktmmj dvd^:*— ^^k-c 

~-^iz^^h^m^O}Ecc:fa'j^t, Stfci&jIE-f 
f-^^ti^Mtl© E c c ::f a Atgl^^iH^Sif 

cc'::?an/i?(=|juT, ifeSI#jg!»^^OT3&<±:af) U 
>^>mmtLX^M-^i%4i, Lif^LUfS^s^. 

^t'5>®-^ (1 s-tr^^if^^s s 6 8 hS) , jS 
lg^™$ ^ g3it-r ^g^KSfe^c!) E c c :? a ^? 

y . X ^? IP.^WIft4'-r~iS» S!*0SS'>^JS < c 

[0 0 0 4J ^C-e. *«SB(ac©J:5feP=5iif=aiJ!^35: 

zij>^>mmmmt^izmL. 
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Wit. lE^-r-^^E 

' t-:fa''j^a>mwmiz^ mtmmmmtmtj: 

^>if«iji#A¥®t, mmmmmisminzMtimm 

[0 00 6] c:®^iSI:::J:tt.Sf, A:ft-r-$f;5?mia:^*P 

y ^ mzmm ^tkt iz%-mi^. ■:fav<? *mzmm 
oyL.-Aiz^AmtHmmmt^Bm^-^i}<±m 
th. ^mBmmmzm'f-~^Mmti>t^it. ^ 

At u y^y^'mmizitmtji^mmmmmtmthxi^ 
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[0 0 0 7] m^mzizmmommmmmmit. m^m 

[0 0 0 81 z0mmizjp:tiit. mmmmm±iz^i^ 

[0009] m^m 3 (~fa!ii(?>it^i2^^®!*, mm 

hWaa$^tfci/>^? -7 1'-.kiz^m^iifcyt--^ 
•5' :? ly-~Atm$i E c c :?n -^f^oji/l^^? a— KiH 

[0 0 10] zommfzj^hst. mmovoyt--^ 
y Hzmt^f-mmmt^^-fyki^iz^jy^y 

D - Rw^m^fzmm:^uw±mm^^m^mi\ 

[0 0 12] z0§&miz^fiit. 'jy-^><fmm^mf 

t S © t ^ t , y v^^Hiifi* l'-^s>m 

iz Lxmpktiim^i^tz^, mmw^mmz-m^ u > 

[0 0 13] »«5S=!E«®f««iegigMi4, |»5R^ 

#ECC-?'a>:;>?6<1 6)£2 6®®v>^?:>'b 
~2^i^thS}izMU <Jy^>mmt3i^y^y\y 



tmmBm-^^xM>-:^x, x-fi^-^izntm^jm 
m0>mmtu^m^:ya-i^'^mz. ^h^hmmmmi^ 
iiiDthkmoy i^A{zi^m.mLxmmmmy'~ 

■:ft. mmmmmmmmzMt?>mmmiz. mizmm^r 
^^o>wMi'~~'^izmi^x-m^-^^mmrm^. m 
m>j >--^>mmiz'MM-mBm^A-:fa -y^o^w.*'^ 

yyt. ^mK.iiZtmmtt^. 
[00 16] zo^miz^Hii. itikm-\izwM<BmM 
izm mmtmmi^'~-'m?M^comt^k mm fr-Miz 
mm-r—^o>mm^em±^m'i>ttijz. mm 
mmmi^0tmmm^mzm^x t^. 

it. mmmmtm&-:?a'i,i><a±xa)m»mizwxt 

H4>Zt^<^mk-t^. 

[00 1 8] zo^miz^His. m^mzizmm<o^m 

Mif^Zti/iX^^, 

[0 0 19] mmaizmmommm-^mit. mmm 

i^mm ^p.tzt'>i^-7i'~Aiz-»mt-htcyt-~-^'y 

b $ n § c i $ It i t » 

[0020] ziDmMiz^hit. m-^m3izmma>mm 
tmmm.mizj:'-). M^tfovD^^*— hizM!& 
t^avo-R^Qvo- Rw^mmzummiz^m 

[0021] miims izm0mmm:^mtt. m^m 
aizm«^s>'!(^m&■:^Si^zis^^x. mm'j>^><fmm 
it, 3mmma>i^y^yiy~Ai<ibmm*H^zki:m 

tmm<Dmizjzi). mmmmmmzmi,^) >4^>^? 

[0 0 2 31 m^m-i oiz&mmmmm-^mt. 
m8izmmo>mmmm:^mzm^x. #jge c c -^a 
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[0 0 2 4] Z0mmz^i^\t. mw^Q\z.mMo>%m 

i*<D|S«M ^ *^!c jit^ t § , 

Co 0 2 si m^m^ uzumoimmm^mmt. mm 

\z is if4>mtummi^a>nmo>m'^ t mmoyf^m iz ^ 

m-i 1 izmmommmm^^iz^i^x. mm')>^y^ 
ma. immmtmi&~Jn v^^o^xommizm 

loozej zommizjz^it^ m-^m2izmmmm 
tmmff>j^miz^ mmizu >=^y^mmmmz 

10 0 2 8} m^m 1 3izmma)mnumii.mt. 

mi nzmmommmmmmztsisx. mumiSLrfa-j 

3 - KA<#* thtzi^u<?yi.~Aiz5^m^hkyt~ 

[0 0 3 03 zommiz^hit^ tn-i^tmsizmmamm 

R VW D V D - R i iSf ^Zt/^Xth> 

[003 1] m-m 1 4 i=ia«©it«i^^«:!^. 
m.i 3izwMmm^»mmzmx. mm*)>=^><f 

[0 0 3 2] Z0mmizj;:hit. 4 

^mmmmzmmx^^, 

[0 0 3 3] H^Jli StE«®fl|«t8#i?ft:l4. 
«1 3fca«S)fStegji«#:icfeLsT. S?i2ECC:fP 



[0 0 3 4] z<j)^miz^hit. tmmsizw.m<DMm 
kmm^f^miz^i'j^ y y^y^mmiz^wu-^-^xa^ 
^-mmizMLmMmiz-tm'^^ < ^ y , fs^jsnsn 

[0 0 3 53 1 8r=jj5«tol»«E#as^«E(*. 

m«f=i4. m^mmizdrntammmmmtHxi^^ 
ztmmti-^. 

[0 0 3 6] c(Dnmizj:hii, m.mmmm'jy^ 
y^mmm±t^tmmmmm^m-s^z. zmm 
i^xm±mi^0%m!zmmt^;>i. 5 f-. l fc©t?. :^m<D 

[0 0 3 7 1 is^js 1 7 !~EitcDf»^?iffe«^f^. mm 
mA.i,ztmmtt^. 

[0 03 8] ;:(Dig^f=j:*j.«, mmm-iizmmo^m 
i^mmmmmm^om^mom^tmowmiz^ 

^ztmt^.tti^, 

[0 0 3 9] it^JS i 8!r.feK®ft«jE|$gii, IS^ 
^1 7f::|Bf[a>1t«SifeSliltfel^r. 

mt. mmmmmmmmmizmm±^-~^ izwi 
tsz^ mmu y-^y<fnmizMi^tm^Mmmzisi^ 
B^^nmtijzoizmmifay^mm^m^mmt^z 

^'^iii ^frl^oo. ^Jy^yymmizmt^t'ifay'!; 

mmi^okA,^±L, mMmmmx^^av^y^th^ 

*^^^mh^imx<i)n±»M0mi(zi&mLx. •^n 
V ^ mmizmmm-^^yi^z t ^mizm±t set// 

[0 04 1] m-^m Q\zmMmmM±m.m\t^ 

&^m\t^ mmm±-f~-^ izmmLxm»mRmpMt< 
mm^^^puL.xhH. mB*)y^yfnm\znmt 

a. w^tLp\-uz^hm^^,i,^mmmm^zkm 
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[0 0 4 2] ■cammi-.^hit^ W±-f-'$^h>^ay 

[00433 2 0 fCte«(3!>^§S{4, IB»-x-a» A< 

-J? t» -0 r ^S?ia^T^- -9 (ow^mi^ y 
l=aft^»{a:?D v<:fRUmt^') y=¥>mmii^B 

^wmmmmm^mz^m-s^^, 

[004 6] 

mmtzm-^i^xmrnt^, :^mmmmiz^i^xit. d 

VD:7:*—V>y htMoT-r^- y^7L.7^~-5 tSB^WM 

[ 0 o 4 7 J ■:^mmumizMi^xit. mm^mti d v d 



- Rwy DVD -- R 4- ^® X -^c^mmmz. mas. 
it. mtimti:mmmx.xi^^, 

E0 0 4 8] ««Mtil*««|gi*S^«ii 

(ommm^&u^a>mmzoisx. m-rmi^xmm 

[0 0 4 9] Ii»liic«§1t«l3 

±teE^Rrffi5feDvo-Rw/DVD 

[0 0 5 0] Sfc. fll^E^»&«SifA. ^»^&A 
<f mm siz J: y E c c :?n S?*LfcE«ix-$ 

EW7t, ±mmmt-^mm0%^^^ x-;? z^om 
mmizm'^x^^m^mo^.'f<x^ ztznifMEMh 
'y y^A-^h ^mmzm-si^x mmtm h =7 -j t a n 

■t$^aLT:cPU2 0Sa:PLL (Phase Looked L 

oos>) '7 1 y^mmm zzt. Brno # u 

y^mm^mzm-^isx±m7'-~^tmm7 ^ u>^> 

mm.\§P 6 ^u'E c c :?a ^^itMis s icfeit^jfe 

a'ummBizm^t^±mpLLZ3t, ^m^^t 

L. ±E7*-ifE@iiSg7f=ffl;ft-rS±ECPU2 0i, 
[005 1] f •r•!'X^72tt. HjlL^U^il^ 

USS^ic * y ^ r fc-,^ , jfe tf -J. 7 :^ 3 
-^^^■fXifZ±fzmnt^. 
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[0052] za)t^. mmmm'f~^(ommz^^ 

[0 0 5 3] -^-ur, cpuzoit^m'^f:^-)^'^^ 
10054] -ttSfK^S^Sa 1 ii, 3fttr-y-> 

P L L 1 4f:::-^^'S.t6#jMSi!m£D;{?~;i.Kii^^^&-r 
3 ti: y ife^$;h.fc'»i5' /<$r-->ic«t^lxr||±■r- 
[0 0 5 63 ^f^f^, mmt^mm±mm^tt. j^e-vj? 

Scpu2of«^rt^s. 

[0 0 5 7J C:®CPU2 0!±, i'^^^ffl^ 1 3 ~-r 

[0058] If «tB^S.^gS 11*. CPU20 

A^y^-tXiS^E/^'iZ 1 ^SSKLTfey. CPU 2 0 

!*, ^0mmzi&mtj:y'~-'^t:^'i:<) 2 1 izMLxmi 
1 i=f^. c p u 2 o f~±iEtfiiie®/^^ii^afig^ 

[0 0 5 93 6iT, !12~^S^^L^T, 

m^±B'jy^>mm^^i}7'~mmmmiz'y 
i^xmmt^. 



P -y te. A;J) $;h-fca--+?T^--$ j-^ y |j.ie tlS« 

om&jay':?tLx<Ji^mm.o. mzizTKt^i 
t^, tt. mmt^t^x-^T^-nizMLm-ox^ 

7>:?Jl'^J£Lfc». ^iiJ^^t:mLX^ >■»->)- 

1*1 8 2/U hx 1 3<^<D«fi8T?*n5r, 1 ecc:fa 

[00 6 1] ®3(*, ±K-fe^^$®-r--4s^jg$.T^-t^ 

*2**i-L. #'«r<59 1/sV h (1 45 6if'> h) izn 
L3 2t'-v hffivV^?3-K (SyO-SY7) 

-tcDgS. 1 E c c :;?n v^JJcl*, ^gp-e 16x2 
[0 0 6 2] ±m<D->y^ 3- i^iZft. ^'vv^^e-/ 

h^i 4T(D^i;i,xA*iii&a*tt, T^-^jfj^fcaj^f 

^ftft^^-VV^^ue-y h«1 1 TJ:yfttv<$-vf» 

^ji^~y^mziixi^^a>~e^ s5iy®~>>^' -3-- k 
SY0~SY7*t:^iSf ^ur. fastJivtj;^ 

l=. SY0~SY7^SSftLr. fe^Sps?®^-^^^ 

[0063] CCt?. ;^^S|3Mlt*>t^Tf4, ^3!=^ 
•r «fc a V > :3 ™ K S Y 0 ~ S Y 7 <0/'?$ - 

[0064] 1^41*. -r<X^?±-effifit^^f?-5iijg 

t) it. Bm?)-y'-~*tmmmBcc:fay^ tm^ 

It. m30i'~'$m^tu%<!>izMts 'jy=^y^m^ 

® 3 - h*S Y X . S Y YO&fj: <tt l^thA-^ 
it. a^0-»^^3-- FS X O'-S Y 7 

[0 0 6 53 tfjifyh. uy^xfmmiztii^xit. n 

1 ® :? U-~M.iZ 3 - K S Y X 
m 2 JDi' >^ 7 b-At -»^3~KSYY 
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^r'*^±EM«<S -> > ^ 3 - K S Y 0 ~ s Y 7 i: § 

0fc*, x-f;^.^±-e»»t«ecc:/a«/^(3[)^T«> 

t% fcfc*L, ±M«)J:5i-Ecc:?n-,v^?(73±ra>^# 
^-•^ ^^MM^fgit 4 cfc 5 t L T t M L s:^ t^„ 

rT-§A®«^^ECC-;fP'y^7 {n-D "efe^fc 

if (n-1) irECCtlfD"^-^ (n) ± 
M<D 2 0<D-»>? 7 U-AAxi&!{t* y >=^r>if 
A**l4. f^ttJ^v T-iJf AA<ECC-?P-v5' (n- 

uy'^y^fmmiz^mtxEcc-^ay^ („) 

M^t -S -r- $ B lc#fr1- § ^ 7 4i Hit fc o 

It. ^4X^±ff>ECc-:fn':j^ mmm^f^i-^-y r=A,m 
T' U > * > A<lf A ^h^Ztlztf:4>. 
[0 0 6 8] Sfc, iiSi=5%f J:5f~f^— 5fA^S?il$tl 

f1^ffTt>TECG:?a'i.'? (n-1) (ciiL. T^— ^fA 

mmz*jy:!^y^mm0^mmmt^zkA^iit 
mmmmiz'OLsxitm.ti^o tj:^, y >^>'if«i 

Jt0fija!(Dfc«^5fri4-»i!' 3- KS Y Y ^^BLTt J: 

i^isK ^^mmmm-^it-yy^ ^ - ks y x lt <j 
[0 0 6 9] mz, ±m.f'{x^2(zmf4>mmh3''j 
melt. mm'f~-$:mm^iixi^^i'>mm0'f'{x^ 



[0 0 7 oj me&±mizm-rji^^(z, ^hmo-t^ 
X ^ 2 izm^^m h^y^T fnzimm^~^ff>mm 
&m^mtT i^i'xmmii^'^ibmmhxi^^h, •et 

no>>Sim.\z'^m^^i>-<tmm'r-9tmn^^.^0x 

[00 7 1] ^LT, mmm^^T ^ ZlZ^l^X 

E c c :?'ta (cHIS-r-^tafe® E c c i^a 
AUils £0«#iSlP»A<, ^^#ECC:;fP-:;>>$ESSt: 

[0 0 7 2] ^St*t«. ^6i::5Sr.i:-3t, Ecc^r 

KS Y X S-m^ $ iffc t CO-es) 5- >0 13 - F S Y X * 

tt^-^tSMA-f, Ecc:?a-y<> (n-1) m^T-a 
^iscDT FL'.:s>a~-y h A U(?>P*3fDSS<DT KbXa.~ 

f ^flSf s^l;i©-f t->>^ a- Fs Y Y s-sfeff ^ 

•tjfcJ: t0-?-©i;^>ir:3- KS Y Y£Df^3S?bt|a^$^i, 

^VX=L=.'-j h hua}p^<!}mMcf>T KAU 
[0 0 7 33 <cfe. iaeii, —<0Bcc-yav<?\z^ai 

raoajT K 1/X3.™ V h A U fCZffiS L T t^^ii^-^li* 

ar: K A U CHS L r t^tii^jc i 4^^, 
[0 0 7 43 6lx0i:5ic, ^Iff^Eil 
S^SIttt, DVD-RW/DVD-RtML±at0^ 
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tE^-'^ ^mmtmi-.±ms5^ 5 izmmtmmmm 
[0 0 7 5 J -^iz, :^mmMmizmmmmmMamm. 

[0078] B1 i;«l-flMIK««*«« 1 ®«jtJ=fe 

■5iBJ5: D V D - R . ^ IM* y 3i LW^m^^ 

^ y u—tf If- A ^mm ^h. umh^yy^? p> com 
[0 0 7 7] m<7>±m(zit. msizmt^o 

[0 0 7 8] JKI::, 2iiX'7'fXtg1 2(i, UMi^i^^ 
5-fXLT2-»bL. ir^'X'5' 1«>E^T~aJ®T?--iJ 

Sst^t^, ^7!~gif ,kdf=, SYX^Ebm-§-i*, 2® 



Co Q 7 9] -n. P L L 1 4tt, 2MX^-YXS?1 2 
(&*i*<««*;h.S. P L L 1 4)=feL^r»#P»3!^&Bf 

±iiiti^<?av<?it. mmMmmmmo^mizm-^ 

-KSYX©mi!#-^fl>P»»i ftSl^b^X-S^ 
[0 0 8 0] Kfi^^S;^ t Stt. '>>^?|^E±jSS 

1 3*^&a*^tl-SSYX^ffl^i^tS'3t%TPLL1 

4tS4^t^fc*^5!»*-;L. K!l#^^,^t§» zo>i\-s~- 
XhH. S Y X^as^i^ic J: y -»^? a- KS Y X 3&?» 

ihthf" z tii'^pmi ^tifci #, y y^yir^mizni"^ 
[0081] zzx'. D 7 }r±^7h~-;t' Ffi#®M*/t 

fl-f*PLL1 4tttjS$^l<5(35T?. ll7©Tffi(Z^fJ: 

[0 0 8 2] ^'iS.y^n smut. P L L 1 4 

mttWXSP L L 1 4©»ttlfr55Cr P L LX^- 

^> P L L 1 4CDiSa$mf*a«!=it^*Jh.Tl^i.(0-C. 5i 
tE*E#P4T bit. P L L 1 4<D&«$#t?*5<O(::i0. 

[0 0 8 3] mz. "f-mwiWi 6fi. j^i^giffi^ 
i^y^yi^-Aizjiit, ^>-?3~ h*ica«f 

[0084]^-; izfnt y >4 >^?^it#S®«-^SJ/^ 
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.WiST btt, P L L 1 4<n^mtiH&^mz-M.-:$i^x 
^oX\ >-{<-iL- KStfSIT a i P L L 1 4®?i* 

'^^mm Tb^n^Lx. u > * > <fmm0^ t^m^ 
T b -h^m^ tiixPLL-i 4 omm^iK < y il^ri^fc 

ft1-«CiA<S[*Lt\ L)&^L. PLL1 4<0!|ttt*t« 
[0 0 8 5J mz. LT, ±ffi® 

y:^t^'fmm^M±mma} d v d - R OM ta^ Lfc 
l-^o^.f^^ig^t^, coi^mmiz^i^xit. DVD 
- R o M!cM L:$igBj ^^ffl-r c i !~ ,1: y . ±mmz 

» W gfe D V D - R W/ D V D ~ R i D V D ™ R O M 65 

[0 0 8 61 s 8!*, .mm^mmov o-Rou!-.^ 

mm^Mz^z^::^- mmt lxu y^yifmmmm 
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